The first inclusion complex of acetonitrile in a molecular cavity is described; X-ray structure and IR spectra show that the n-donor host 4 encloses acetonitrile as a n-acceptor selectively inside its molecular cavity, whereas empty intermolecular cavities are not occupied by acetonitrile.
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Inclusion of Acetonitrile in a Macrobicyclic
We describe for the first time the inclusion of acetonitrile in a molecular cavity. In earlier reported molecular complexes acetonitrile is oriented above and below a crown ether ring or bound by weak forces in intercalates.1 In contrast our host 4 encloses acetonitrile exclusively inside the molecular cavity (Fig. 1) . Intermolecular empty space in the crystal lattice is unoccupied.
Tris(4-methoxypheny1)methanol 1 served as starting material for the synthesis (Scheme 1). Unlike the synthesis given in the literature,2 it was easily available through Grignard reaction from 4,4'-dimethoxybenzophenone and 4-bromoanisole in 51% yield (after separation by column chromatography). Deprotection of the methoxy groups was achieved by reaction with sodium ethyl sulphide in refluxing dimethylformamide .3 The triphenylmethanol group was simultaneously reduced to the triphenylmethane unit. In this demethylation-reduction one-pot reaction sequence the tris(hydroxypheny1)methane 2 is obtained in 93% yield. Further conversion was achieved by standard methods with prop-2-ynyl bromide-K2C03 in refluxing acetone and produced the tris-propynylic ether 3 in 74% yield after separation by column chromatography (cyclohexane-diethyl ether, The dimerization of 3 to 4 followed the method of Breslow4 using CuCl-CuC12 in dry pyridine free of oxygen. After separation by column chromatography (cyclohexane-diethyl ether-CH2C12-triethylamine, 20 : 20 : 1 : 1) the macrobicyclic compound 4 was obtained in 35% yield as a colourless solid which decomDoses at 270 "C.?
Recrystallization from acetonitrile yielded the inclusion complex 4.MeCN as colourless needles, also decomposing at 270 "C. The 1H NMR spectrum of 4.MeCN measured in 3090w, 305Ow, 3000w, 2960w, 2915w, 2872w, 2140m, 1621s, 1595m, 152Ovs, 1471m, 1398m, 1375m, 1307s,1268vs, 1193s, 1130s, 1050vs, 938m, 845s, 825s, 785m, 600s and 570s; UV (dioxane) 2995w, 2915w, 2857w, 2255w, 2185w, 2136w, 2028w, 1609s, 1586m, 1505vs, 1447m, 1359m, 1303m, 1263s, 1215vs, 1176s, 1024s, 930m, 823s, 771w and 635w ; UV (dioxane) h,,,/nm 207 (c 45560), 231 (24320), 275 (6970) and 285 (6400). CD2C12 showed signals due to both the free host 4 and free MeCN a 1 : 1 ratio, at the same position as for the separate components. In solution the equilibrium seems to be far on the side of the components. The same result was obtained from the IR spectrum of a solution of 4.MeCN (measured as a CH2C12 film). However the IR spectrum of the crystalline complex in a KBr matrix shows a significant shift of the nitrile band, Av = 35 cm-1, towards smaller wavenumbers (v 2218.5 cm-1) with nearly identical positions of the IR bands of the complexed host 4 compared to those of the guest-free host (acetonitrile in KBr absorbs at v 2254 cm-1 under similar conditions).
The geometry of the complex 4.MeCN was established by a single crystal X-ray structural analysis ( Figs. 1 and 2 ).$ The host is twisted along its pseudo-threefold axis. The enclosed acetonitrile guest is found at the equatorial level perpendicular to this axis of the host 4 in two split positions with an occupancy factor of 0.5. The methyl group is located in the centre of the cavity. No acetonitrile is found in the intermolecular cavities. The maximum residual electron density is 0.28 e A-3. As Fig. 2 shows, two of the three bridges of the host 4 are geometrically similar. The third diyne bridge shows a remarkable feature induced by the acetonitrile inclusion. The X-ray analysis reveals a reduced distance between the two benzene rings (B and B' in Fig. 1,861 pm) as compared to the distances between the benzene rings of the other bridges (892 and 894
The shortest contacts between the enclosed acetonitrile (H3CCN and H3C'C'N' respectively) and two benzene rings Pm). are found with rings A and B (mean value -400 pm) and with rings A' and B' (mean value -390 pm) respectively. The structural environment of the enclosed acetonitrile (H3CCN) relative to the host benzene rings A and B is similar to that of the disordered counterpart (H3C'C'N') relative to benzene rings A' and B'. Ring A is nearly perpendicular to an imaginary line between rings A and B (cf. Fig. 1 ). In contrast, ring B is twisted relative to A. For the enclosed acetonitrile (H3CCN) this results in an interaction of ring A with the nitrile function (distance ~4 0 0 pm) in which the m-orbitals of the phenoxy ring A and the nitrile function would overlap (similar to face-to-face interaction).6 Ring B shows a different kind of interaction: two C-H groups of ring B project towards the nitrile function including a 'crosswise' placement of the n-orbitals of ring B and the nitrile group. This interaction is reminiscent of the well known attractive edge-to-face interaction between two aromatic systems.6
The first type of interaction seems to be consistent with the spectral data; the shift of the nitrile band from 2254 to 2219 cm-1 might be interpreted as resulting from a partial elongation of the G N bond as a consequence of n-stacking and charge-transfer interactions.
A further indication of an attractive interaction between host 4 and the acetonitrile guest is the fact that a related host described by Breslow4 encloses benzene in the cavity of the molecule as well as in the intermolecular crystal cavities, whilst the acetonitrile as a j-c-acceptor in our host 4 selects exclusively the host molecules and occupies no intermolecular cavities.
In accord with these interpretations, other x-acceptor guest molecules also form complexes with the host 4: for phenylacetonitrile and p-fluorobenzyl chloride as acceptors, we also identified complexes by comparing the IR spectra of free and complexed guest (in the crystal). The structures of these complexes have yet to be studied. On the other hand, possible guests such as benzonitrile, diphenylacetonitrile or trichloroacetonitrile seem not to form complexes of this type, possibly for steric reasons. Other 7c-donor systems related to 4 will be examined by us for possible inclusions of acceptor guests. This behaviour might be useful for sensor applications.
